Objectives: To determine the prevalence of dental anomalies, sexual dimorphism and antimere differences of tooth size of Malay in Malaysia. Methods: Orthodontic patients for the years 2008-2010 were selected. Among these two hundred patients' were selected based on file records. Their panoramic radiographs were examined.. The prevalence of various dental anomalies was determined. Mesiodistal and buccolingual diameters of the teeth were measured using electronic calipers with accuracy of up to 0.01mm. Analysis was carried out using SPSS statistical package version 18.0 (2009). Results: In the Malay patients the frequency of hypodontia was 7.5%, followed by hyperdontia (2%), microdontia, dens evaginatus and short root were 1%, respectively. In addition, their macrodontia, germination and dilaceration were 0.5% , while the remaining 86% did not display any dental anomalies. This study demonstrated greater tooth sizes in male compared to female subjects except for buccolingual site of upper canine and lower incisors. Greatest dimorphism in mesiodistal dimension was noted in the lower canine while buccolingual dimension was presented by upper lateral incisor. It was found that there was no significant difference (P>0.05) in tooth measurements for right and left antimeres observed for the majority of tooth classes. Conclusion: In the Malay subjects, hypodontia was the commonest dental anomaly. The Malay males had greater tooth sizes than their female counterparts. There were almost no significant antimere differences in tooth sizes.
Introduction:
Dental anomalies are craniofacial abnormalities of function, position of the teeth, bones, and tissues of the jaw and mouth. Dental anomalies arise as a result of abnormalities in differentiation of the dental lamina and tooth germs. 1 Differentiation of the dental lamina and tooth germs is caused by multiple genes and environmental factors during development, known as polygenic or multifactorial inheritance. It has been observed that some of the children are born with some of the disturbances in the orofacial system and most commonly are supernumerary teeth, missing teeth, fused teeth and peg lateral incisors. Apart from affecting the esthetic appearance of teeth, the anomalies sometimes pose discomfort and dental problems. Dental anomalies in cleft patients have been shown to occur more frequently than in healthy patients. Recently, it has been found that 40.8 % of normal population attending a dental hospital had a dental anomaly radiographically which was more common in males than in females.
Measurements of tooth size and dental arch width are required to predict normal occlusion and oral function, and to plan appropriate dental treatment. The gender dimorphism in tooth size has a genetic basis. Canines displayed greater gender dimorphism in crown size than any other tooth class. iii. Unavailable pretreatment and defects such as study model fracture and bubbles. iv. Presence of attrition and restoration Calibration An interrater reliability analysis using the Kappa statistic was performed on 10% of subjects to determine consistency among raters. Randomly selected study models for both mesiodistal and buccolingual of the teeth were re measured by two dental students (NS and SS). The interrater reliability for the raters was found to be Kappa = 0.70.
Data Collection
Data of the subjects were collected from their file records, panoramic radiographs. Two examiners viewed the panoramic radiograph films using the X-ray viewers in a dark room. All dental anomalies were recorded. From the study models, mesiodistal and buccolingual diameters of each tooth were measured using Mitutoyo electronic dial calipers with accuracy of up to 0.01mm. The study was divided into two parts which were:
Dental Anomalies
From the 200 subjects, patient's records and dental panoramic radiographs were collected to detect the following twelve types of dental anomalies:
Pre-treatment dental casts of the 200 subjects were measured for mesiodistal and buccolingual width to compare right and left teeth size. Teeth were measured from 7 to 7. Tooth diameters were taken with a Mitutoyo electronic digital caliper accurate to 0.01 mm. The same caliper was used every time tooth measurements were taken to minimize systematic error.
Only one site of teeth measurement was used to obtain differences of tooth size between genders. Eighty-two out of two hundreds subjects were selected where forty-one subjects were male and another forty-one subjects were female. Statistical Analysis Data were then compiled and analyzed using the Statistical Package for Social Science (SPSS) software version 18.0. The frequencies of dental anomalies were displayed as percentages. Differences between right and left teeth sizes were analysed using paired samples t test. Significance of the mean difference between the genders was analysed using independent samples t test. A P value less than 0.05 was considered statistically significant. Mean mesiodistal and buccolingal tooth (computed in two decimal places) for male and female were calculated to obtain sexual dimorphism level. Dimorphism rankings for tooth size were then made in the usual way, allotting rank to 1 to the tooth with higher percentage dimorphism, and rank 14 to the tooth with the lowest percentage dimorphism.
Results:
Frequency of dental anomalies: Figure 1 showed the frequencies of dental abnormalities of the selected subjects. Among these hyypodontia was the most common dental anomaly represented with 7.5 %, followed by hyperdontia (2%). Among this hypodontia cases, we found that mandibular second premolar (2.5%) is the commonest hypodontia and it was followed by mandibular lateral incisor (1.5%).
Hyperdontia is the second commonest dental anomalies. Among this supernumerary tooth, paramolar has frequency of 2% followed by mesiodens of 1%. However, 1% of subjects have both. Dens evaginatus and short root was 1% in each. The least common dental anomalies were macrodontia, germination and dilaceration which were 0.5 %.
However, we found that, maxillary lateral incisor was the common tooth involved in dilacerations. It was found that there was no significant difference (P>0.05) in majority of tooth measurements for right and left antimeres observed in the subjects. Table 2 demonstrated greater tooth sizes in male compared to female subjects, but not to a statistically significant level. However, it was found that not all mesiodistal and buccolingual diameters of male teeth were greater than female such as at mesiodistal maxillary first incisor and buccolingual maxillary lateral incisor and canine. These teeth also statistically showed no significant differences. The highest percentage dimorphism for mesiodistal measurement was found in lower first molar while for buccolingual was detected in lower first premolar with statistically show significant differences. Discussion: Dental anomalies:Although there have been several studies reporting the frequency of various dental anomalies, however, no report on this in Malay patients. Twelve dental anomalies were examined depending on sizes and shapes. However, only eight dental anomalies were detected in this study. Common dental anomalies were dens invaginatus, taurodontism, and fusion. Hypodontia was the most common dental anomaly in the Turkish population, followed by microdontia.
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Overall prevalence of hypodontia, excluding the third molars, was 11.3%, and there was no statistically significant association with the type of dental clinic, gender, or malocclusion patterns
. The most commonly missing teeth were the mandibular second premolars (44.2%), followed by the mandibular lateral incisors (36.6%), and the maxillary second premolars (34.0%) 4 which support our findings On other hand, the frequency of microdontia, dens evaginatus and short root were respectively uncommon. Microdontia usually affected maxillary lateral incisors and third molars. 5 The prevalence of this condition ranges from 0.8% to 8.4% in various populations.
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In our study, we found that dens evaginatus occurs most commonly on premolar teeth. This is relatively rare dental anomaly and primarily affects the premolars but can also occur on molars, canines, and incisors. 7 In premolars and molars, the anomaly is usually seen on the occlusal surface, while in canines and incisors, it arises from the cingulum area of the lingual or palatal surface. 7 In the present study, dens evaginatus comprised 2.85% of the total dental anomalies. 5 Besides, study of another author 4 pointed that the prevalence of short root anomaly was 1.3%. and mentioned that short-root anomaly (SRA), occurring mostly in maxillary incisors but also involved in maxillary premolars, lateral incisors, and lower second premolars. Furthermore, it was found that macrodontia, germination and dilacerations were the least common dental anomalies among Malay patients with percentage of 0.5%, respectively. This finding was supported by other authors 8 and concluded that macrodontia, germination and dilacerations were the rarest dental anomalies occurred. Miloglu et al. 9 reported that root dilaceration was not detected in maxillary central incisors, mandibular central incisors and mandibular lateral incisors. Their finding differed from results of the present study. A study done by Guttal et al. (2010) stated that only one patient in their subjects presented with macrodontia affecting the maxillary central incisors.
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Antimere difference of tooth size:Antimere difference was obtained by deducting the mean of right tooth size with left tooth size. Then, paired sample T-Test was used to analyze the differences between right and left teeth size. p value of less than 0.05 was considered significant and marked as asterisk. Values with asterisk indicated that there were significant differences of right and left teeth size. There were significant antimere difference of tooth size in both mesiodistal and buccolingual measurement. However, majority of tooth size in our samples were symmetrical in sizes. This result was supported by Bishara (1989) . He reported that differences between antimere were of small magnitude and of not statistically significant. 11 As there was no significant difference in tooth measurements for the right and left antimeres observed for majority of the tooth class examined (antimeric symmetry), the average values of both sides were accepted to calculate the percentages of gender dimorphism of tooth sizes. Stanley (1967) also used a similar method in their study 12 
.
Gender dimorphism: Measurement of mesiodistal and buccolingual tooth was done separately for male and female subjects. Mean and standard deviation of mesiodistal and buccolingual measurement values were obtained for each gender. Calculation of percentage dimorphism was done based on the formula below: Percent Dimorphism 12 calculated as= (M/F)-100 Dimorphism ranking was then made in the usual way, alloting rank 1 to the tooth with the highest percentage dimorphism and rank 14 to the tooth with the lowest percentage dimorphism. 13 Independent t-Test was used to analyze for comparison between genders. p value of less than 0.05 was considered significant and marked as asterisk. Values with asterisk indicated that there were significant differences of tooth size between genders. A study conducted by Dorris et al. (1981) concluded that teeth in males were uniformly larger than in females, but not statistically significant .
14 Their study supported our findings. Earlier results indicated a direct growth-promoting effect of the Y chromosone on tooth growth by influencing both enamel formation and, possibly through cell proliferations, growth of dentine. The present results could be considered additional evidence for the presence of the factors within the Y chromosome controlling different growth processes. Tooth size measurements in two males with deletions of the parts of the Y chromosome suggested that there might be a specific growth-promoting gene(s) in the nonfluorescent part of the long arm. The difference in tooth size between males and females was explained by a differential growth-promoting effect of the Y chromosome compared to the X chromosome.
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The present study showed that mesiodistally, dimorphism was greatest for mandibular first molar while buccolingually was exhibited by mandibular first premolar. Both show presence of significant differences. However, Kaushal et al. (2004) found that amongst all teeth, the mandibular canines were found to exhibit the greatest gender dimorphism. There was also the existence of a statistically significant gender dimorphism in the morphometry of mandibular canines in North Indian Population.
16
In addition, all findings of the present study was totally different from the studies done by previous authors. They study mentioned that, dimorphism ranking, which placed canine dimorphism highest for Ohio subjects of northwestern Europian origin, applied specifically to the mesiodistal diameter.
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In conclusion, the frequency of dental anomalies in Malay population was highest in hypodontia which is 7.5%. There were almost no significant antimere differences in majority of tooth sizes. Males have greater tooth sizes than their female counterparts. Greatest dimorphism in mesiodistal dimension was noted in the lower first molar while buccolingual dimension was presented by lower first premolar.
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